Role of acyl-coenzyme a: cholesterol acyltransferase activity in the processing of the amyloid precursor protein.
Alzheimer's disease (AD) is a neurodegenerative disorder characterized by progressive memory deficit, cognitive impairment, and personality changes accompanied by specific structural abnormalities in the brain. Deposition of amyloid-beta (Abeta) peptide into senile plaques is a consistent feature of the brains of patients affected by AD. Studies with both animal and cellular models of AD have shown that cholesterol homeostasis and distribution regulate Abeta generation. We have provided genetic, biochemical, and metabolic evidence that implicates intracellular cholesterol distribution, rather than total cholesterol levels, in the regulation of Abeta generation. This minireview focuses on the role of acyl-coenzyme A: cholesterol acyltransferase activity (ACAT) in Abeta generation. In genetically mutant cell lines that overproduce cholesterol but cannot synthesize cholesteryl esters (CEs) because of deficient ACAT activity, Abeta production is almost completely inhibited. Acyl-coenzyme A: cholesterol acyltransferase activity (ACAT) inhibitors, currently being developed for the treatment and prevention of atherosclerosis, reduce CE levels and Abeta generation by up to 50% in cell culture models of AD. Future mechanistic and transgenic animal studies are needed to evaluate the potential use of ACAT inhibitors in the therapeutic treatment or prevention of AD.